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SOME NATURAL ENEMIES OF MANGO LEAF-HOPPERS
(IDIOCERUS SPP.) IN INDIA.

By T. V. SUBRAMANIAM,

Assistant Entomologist, Mysore Department of Agriculture.

(Plates XV & XVI.)

To entomologists in India the three species of mango Jassids—Idiocerus niveo-
sparsus, I. atkinsoni and / . clypealis—are fairly well known, both on account of their
wide distribution and also on account of the serious damage they do to the mango
crop. In the course of our studies on these important orchard pests we have within
the past three years come across three natural enemies of the adult hopper and
one of the nymph. These are (1) a Pipunculid fly ; (2) a Stylopid—both internal
parasites ; (3) an Epipyropid moth—an external parasite of the adults : and
(4) a Drvinid wasp—an external parasite of the nymphs.

The following are some observations so far made regarding the above-mentioned
parasites.

1. The Pipunculid Fly (Pipimculus annulifemur, Brun., sp. n.).*
This is a small dark-coloured fly with a large head and large globular compound

eyes of a dark reddish colour (PI. xv, fig. 6). The female fly is provided with a very
sharp, fairly long, honey-coloured ovipositor, which is held pressed against the ventral
side of the abdomen. All the three species of hoppers are parasitised by this insect,
but / . atkinsoni is the least attacked.

Egg-laying by the flies has not been observed as yet. Full-grown and young
maggots have been observed on the hoppers during November and December.
The young maggots are of a rich orange colour and have the peculiar habit of hopping,
like fruit-fly maggots, when placed on a smooth surface.

The parasitised hoppers are very sluggish, the abdomen being much bloated
and tense. They seek dark and shady places underneath the leaves of mango or other
trees growing near by, fix their rostrum to the leaf tissue, and remain in that condition.
The full-grown maggot now makes a way out through the dorsal surface of the
abdomen, between two segments. The maggots drop to the ground and pupate under
the soil. The full-grown maggot (PL xvi, fig. 2) is pale-coloured and oval in shape,
with the anterior extremity narrowed and blunt. It is 5 mm. long and 3 mm.
across. The spiracle shows as a small funnel-shaped black depression, a little away
from the extreme posterior end, on the dorsal surface. The pupal period lasts for
14 to 19 days in captivity.

The characteristic appearance of a number of hoppers adhering to the lower surface
of the leaves of mango trees in shady places, with the abdomen partly split asunder,
is a sure indication of the work of this parasite (PL xvi, iig. 1).

2. The Stylopid Parasite (Pyrilloxenos compactus, Pierce).
Dissection of a number of mango leaf-hoppers to find out the percentage of

parasitisation by the Pipunculid fly led me to the discovery of this parasite. The
female parasites (PL xv, figs. 2, 3) are very small, dark brown, elongate ovate creatures,

* For the description of this species, see p. 469.
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with two very small tubercular projections, one on each side, at the anterior extremity,
and a semicircular slit-like opening in the middle of the cephalothorax ventrally.
The ventral portion of the cephalothorax behind this slit-like opening is slightly
arched, and its terminal portion is elongated, V-shaped and black in colour. The
dorsal part of the cephalothorax rests against the abdomen of the host, and is as
broad as the ventral part, but only half as long. Its posterior extremity ends in
a very uneven serrated edge, the serrations pointing outwards. Both the V-shaped
ventral and the serrated dorsal end of the cephalothorax, as also the six-segmented
abdomen, are buried permanently in the abdomen of the host. Thus only the anterior
portion of the cephalothorax is found projecting from the pleuro-ventral side of the
abdomen of the host, generally towards the anal end.

As the ova develop and the larvae are formed, the ovisac occupies the major
portion of the abdominal cavity of the host (PL xv, fig. 4). Over 1,000 larvae
were counted coming from a single ovisac. These larvae are very small, active,
fish-like creatures of a pale yellow colour, with two long bristles on the last abdominal
segment (PI. xv, fig. 5) ; they were observed suddenly shooting out into space
through the slit opening on the ventral side of the cephalothorax of the female,
which projects from the abdomen of the hopper. This was noticed in a hopper a
few minutes after its death. The mode of the entr}1 of the larvae into living hoppers
has not yet been observed.

The male puparium is seen as a small globular brown body, very much resembling
one end of the pupa of a Muscid fly, with a cap anteriorly, on the pleuro-dorsal side
of the hopper (PL xvi, fig. 6), partly covered by the wings of the latter. The major
portion of the remainder of the pupa is buried in the abdomen of the host. Generally
only one individual is found in a hopper, but sometimes two or three males and
females are found in the same insect, especially in I. atkinsoni, which species is
very heavily parasitised. The male puparium is sometimes found on the ventral side
of the abdomen.

Before the emergence of the adult male, the two large compound eyes and the
head are clearly visible through the pupal shell. The male pushes out the cap-like
anterior extremity and escapes, leaving the pupal case projecting from the abdomen
like a cylinder. The hoppers survive only a few days after the emergence of the male.
The adult males are dark, very slender, active creatures with a pair of large wings
(PL xv, fig. 1). The antennae are seven-jointed, the terminal five joints each
broadened and foliaceous. The insects are very active in flight, and are able to
crawl slowly on the sides of a glass beaker. They lived only eight to ten hours
after emergence from the pupae in captivity.

/ . niveosparsus has never been found stylopised ; 30 per cent, of / . atkinsoni
and 15 per cent, of / . clypealis were found parasitised in one year. Misra mentions
(Pusa Memoirs, v, pt. 2, 1917, p. 124) a Stylopid parasite of the sugar-cane leaf-
hopper. The parasite of the mango leaf-hoppers appears to be quite different.

•
3. The Epipyropid Moth {Epipyrops fuliginosa, Tarns, sp. n.).*

The oviposition of this moth on the hoppers has not yet been observed. The
caterpillar is small and cream-coloured, and is found attached by the anal end to the
side of the last thoracic segment of the hopper underneath the wings, with the head
facing posteriorly (PL xvi, fig. 4). The full-grown caterpillar is as long as the abdomen
of the hopper (3-3-5 mm. long and 2 mm. thick), and the body is thick and stout
towards the head, which is found very close to the anal end ; but in young larvae
the head reaches only to about one-third or one-fourth of the length of the abdomen.
All the three species of hoppers are parasitised.

* For the description of this species see p. 468.
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It is not definitely known on what these caterpillars feed. To find this out,
a number of hoppers with the parasites in different stages were minutely observed
in captivity. The larger caterpillars were found to irritate (scrape ?) the sides
of the abdomen with the mouth-parts, and the young caterpillars treated in the
same way the soft portions between the abdomen and the thorax dorsally. Very
small quantities of some whitish wax-like matter was noticed all about the cater-
pillars, but no damage to the abdomen of the hoppers was evident. I am not sure
if they fed on this white waxy matter. The hoppers seemed in no way inconvenienced
by the presence of these parasites on them, and they were alive and quite active for
a long time after the parasites had left them for pupation.

Pupation takes place underneath the leaves of the mango or on the stems, in
a bright white tough silken cocoon (PL xvi, fig. 3). If the parasites are on / . niveo-
sparsus, pupation takes place on the main trunk and branches where the hoppers
rest ; if they are on the other two species, pupation takes place underneath the leaves.
In 1919 the white cocoons of these parasites were found in such large numbers
underneath the leaves and on the trunks of the trees in a garden in Bangalore, that
they were at first mistaken for a bad attack of the common scale-insect, Pulvinaria
psidii; but the absence of " sooty mould " and the shining appearance on the leaves
were very marked. The caterpillars do not act as a control on the hoppers to the
slightest extent.

4. The Dryinid Wasp.
During the mango blossoming season many of the hopper nymphs were found

moving on the flower-stalks and leaves with small, dark, round objects attached
to the pleural side of the posterior end of the third segment of the thorax, which were
found to be the grubs of a Dryinid wasp. There is a dark sac-like covering enclosing
the grub, which is cast off along with the moulted skin of the hopper nymphs.

The full-grown grub is of a rich cream colour, very thick at the posterior end
and tapering to a point anteriorly (PI. xv, fig. 7). Pupation takes place in a thin
silken cocoon. We have not yet been able to rear the adults from the grubs in
captivity, so that the species has not been identified. In no case were the nymphs
found to survive the attack of the parasite. All the three species of hoppers were
attacked.

* * * * * * * *
The following table shows the percentage of parasitism of the hoppers by the

different parasites.
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In conclusion I have to state that the above observations were made by me in
the mango gardens in Bangalore ; the study of the life-history and bionomics is
being continued. I am greatly indebted to Dr. Coleman, the Director of Agriculture
in Mysore, for the ready help and great encouragement shown to me.


